A convenient method for the preparation of 12a-hydroxymethyl derivatives of rotenone 1 and amorphigenin 2, possibly applicable to other rotenoids with activated 12a-hydrogen atom is described. The stereochemistry of the products is discussed.
Rotenone 1 and other rotenoids are known as inhibitors of mitochondrial respiration. Recently we reported some rotenoids as potent inhibitors of cAMP-phosphodiesterase [1] , Here we describe the preparation and the stereochemistry of the 12 ahydroxymethyl derivatives of 1 and 2 already tested as cAMP-phosphodiesterase inhibitors [1] .
Treatment of 1 or 2 with formaldehyde in DMF (or in normal C1-C6 alcohols containing catalytical amounts of sodium hydroxide) affords the expected 12a-hydroxymethyl derivatives as the pairs 3 and 4 of the diastereomers a and b, further separated by pTLC. Other rotenoids with 12 a-H activated by the aromatic ring A and Ci2-carbonyl could be used as substrates.
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•Wo The UV-and IR-spectra of both diastereomers a and b in the pairs 3 and 4 are superimposable and also similar to the spectra of the parent compounds 1 and 2. The M+ peaks show an additional -CH2OH * Reprint requests to Dr. I. Kostova. 0340-5087/83/0600-0761/$ 01.00/0 group located in ring A or B according to the RDA fragment at m/z 222.
The diastereomers a and b in each pair 3 and 4 are indescernible by X H NMR spectra taken in CDCI3. Nevertheless, the comparison with the spectrum of rotenone 1 (Table la) offers some structural and stereochemical evidences of general value. Instead of the doublet at ~ d 3.80 for 12 a-H in 1 and 2, the spectrum of each diastereomer in 3, 4 and the acetates shows an AB quartet (for 3a, 3b, 4a, 4b: {d 3.52 and 4.28, J = 12 Hz) for both protons of the 12a-hydroxymethyl group. The resonance of 1-H at about 6 6.70 indicates a eis-B/C junction (6 7.77 if B/C is trans) [2] , confirmed also by the ABX system formed by 6 a-H (broad singlet at d 5.17-5.20) and both 6-H (two characteristic AB quartets at <5 4.42 and 4.60, Jgem = 12; 6eq, 6a = 3; 6ax, 6a = 1 Hz, CDCI3). The small couplings correspond to dihedral angles of approximately 65° between 6 ax/6 a and of 55° between 6eq/6a protons, existing only in rotenoids with cis-B/C junction and only in one of the four possible conformers of the rings B and C according to a Dreiding model [2] . Hence, the diastereomers a and b have a cis-B/C junction, i.e. 6aa, 12aa or 6a/3, 12a/? regarding the 5'C chiral center with R configuration, which remains unchanged under the experimental conditions [3] . Their absolute stereochemistry was assigned as 6aS, 12aS, 5'R for 3a, 4a and 6aR, 12aR, 5'R for 3b, 4b by comparison of the CD spectra with those of the parent natural compounds 1 and 2 having a 6aS, 12aS, 5'R configuration [4, 5] (Fig. 2) .
The formation of the diastereomeric pairs 3 and 4 follows the known racemisation (eis-6aS, 12aS to cis-6aR, 12 aR) of all natural rotenoids [3] in mild alkaline medium (Scheme 1) without affecting the chiral center 5'C. Nucleophilic addition of the ions A and B to the formaldehyde produces the 12 ahydroxymethyl diastereomers a and b. While the m NMR spectra in CDCI3 are insufficient for distinguishing the diastereomers a and b, their spectra in CöDe (Table lb) average. This specifically changes the pattern of the 4'-H2 signals of both diastereomers a and b and serves as useful diagnostic tool for distinguishing and for determination of their absolute stereochemistry. This approach could be extended to other cis-B/C rotenoids with a known absolute configuration of 5'C. This specific influence of CeD6 on the X H NMR spectra of the diastereomers a and b could be related to some steric factors w r hich influence the formation for example of the solute-solvent collision complexes. The rotenone and its analogues have a relatively planar molecule with restricted flexibility. In the case of the 6aS, 12aS, 5'R diastereomers the substituents at the chiral centres 6a, 12a and 5' are ß, i.e. located on the /?-face of the molecule. In the 6aR, 12 aR, 5'R diastereomers the 6 a and 12 a substituents are on the a-face, while the substituent at C-5'R remains on the /9-face. 
General procedures for hydroxymethylation:
A. The rotenoid (2.43 mM), dry Ci-C6 alcohol (10ml), NaOH (0.05 ml 4% aq. soln) and formaldehyde (2.50 mM as 0.2 m formalin) were refluxed for 4-5 h. Upon the completion (TLC) the solvent was evaporated i.V., water (20 ml) was added, the product was extracted with CHC13, washed with water, dried over anhydr. Na2S04 and concentrated i.v. (100% crude yield); further separated by TLC in pure a and b diastereomers. B. The same quantities of rotenoid and formalin in DMF (4.0 ml) refluxed for 4 h. Work-up and separation procedures as above.
Acetates: with AC2O/H3PO4 at ambient temperature.
pTLC: multiple development of silica plates in C6H6/acetone 6:1 or in CHCl3/MeOH 33:1 for 3a and 3b; in CHCl3/MeOH 19:1 for 4a and 4b. 
